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Abstract  
Punta Cabullones, an unutilized area home to many endangered species, is adjacent to the 
impoverished community of Vallas Torres. Working with Para la Naturaleza, we developed a 
plan to protect the fragile ecosystems while creating economic growth for the community. By 
surveying the land, assessing community attitudes, and researching opportunities for economic 
growth, we created a proposal for community-based management and tourism in Punta 
Cabullones. We propose a community garden, a beekeeping initiative, trails for tourism, and 
educational programming. 
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Executive Summary 
Background 
Puerto Rico is facing an economic crisis with a crippling $72 billion debt and a 12% 
unemployment rate (As Puerto Rican Economic Crisis Deepens, Supporters of Statehood See 
Opportunity, 2015). Due to these dire circumstances, many Puerto Ricans are choosing to leave 
the island in search of new opportunities elsewhere (Cohn, Patten, & Lopez, 2014). In addition to 
the deteriorating economy, the environment has been suffering as well, with only 8% of its land 
currently conserved, compared to upwards of 50% on surrounding islands (Para la Naturaleza, 
n.d.). 
Ponce, the second largest city in Puerto Rico, is no exception to the suffering economy 
with over half of the inhabitants below the poverty line and a staggering 14.4% unemployed. 
Within the municipality of Ponce, a sensitive ecological area, Punta Cabullones, has been 
recently acquired by our sponsor, Para la Naturaleza (PLN). Ideally, Punta Cabullones will 
provide economic income for the surrounding community of Vallas Torres through a community 
garden and a beekeeping initiative while also conserving and protecting the fragile ecosystems. 
However, the land is currently unutilized, and the local community does not have the necessary 
knowledge to preserve it. 
We developed a plan for community-based management and tourism in the Punta 
Cabullones area. The goals of our plan are to: 
 Create economic input 
 Create community involvement in the conservation efforts led by PLN 
 Educate locals and tourists about the significance of the unique ecosystems 
 Conserve the natural environment of Punta Cabullones 
 Promote ecotourism 
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Methodology 
In order to develop a successful community-based management and tourism plan, we did 
the following:  
 Gained an understanding of the geography of the land 
 Determined a potential plan for the use of the area 
 Determined the cost of our plan and potential revenue for the local community 
 Evaluated how our plan will impact the surrounding area 
 Developed an educational program for locals and visitors 
The methods utilized to achieve these objectives consisted of developing an area layout through 
Geographic Information Systems (GIS) surveying, GPS mapping, and geographical observation. 
We also determined the best options for community participation through research, analyzing the 
societal effects on the community through communications with our sponsor, and creating an 
educational program using knowledge gained during site visits. 
In order to develop a plan for Punta Cabullones, we needed a clear understanding of the 
geography of the area. GIS surveying and first-hand observation of the land gave us the insight 
we needed to determine where to place gardens, trails, a visitors’ center, and other facilities. 
Next, to incorporate community involvement, we researched the best ways for the people 
of Vallas Torres to not only engage in the development of Punta Cabullones, but also improve 
their economic standing. Based on our research and our site visits, we found that utilizing 
community gardens and beekeeping for honey production would accomplish both of these goals. 
Therefore, we employed literature review, interview, and cost analysis methods in order to 
accurately articulate the best way for PLN to operationalize our proposal recommendations.  
Finally, according to the information provided to us by PLN’s Elsie Aponte Florenciani, 
we determined that the community needs educational outreach regarding conservation. Through 
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our visits at other PLN sites, we gained knowledge regarding typical educational programming, 
signage, and tours. 
Findings and Recommendations 
Finding #1 – Vallas Torres is a discouraged, impoverished, and unmotivated community in 
need of unity, income, and responsibility. 
Through our correspondence with Ms. Aponte, we learned that the majority of the 
community is unemployed, the youth are bored, and the neighborhood lacks proper access to 
transportation, garbage disposal, and recreational areas. The people of Vallas Torres are looking 
to “be united as a community” and obtain a source of employment and income (Florenciani, 
2015). 
Recommendation: We recommend creating a community-based management plan for the 
Punta Cabullones site that includes a community garden, beekeeping initiative, and 
tourism. 
 
Finding #2 – A community garden will be an impactful form of community-based 
management to generate income and give families a stake in the community.  
Based on our site visit to Hacienda la Esperanza, we are confident a community garden 
can be implemented and flourish in Puerto Rico’s climate. We calculated that giving each 
household 128 square feet of gardening space has the potential to generate an average of $360 of 
crops per year. Through our research we have found a substantial list of crops that are known to 
successfully grow in this area (Table 2.1). 
Recommendation: We propose providing each of the 53 families with four 4’x8’ plots in the 
community garden for a total of 212 plots. Additionally, we recommend placing a 
community orchard adjacent to the community garden.    
  
vii 
 
Finding #3 – Proper management and nectar sources will ensure that a beekeeping 
initiative will be another successful form of community-based management. 
 Through contact with one of Puerto Rico’s major beekeeping corporations, we learned 
that Perone hives best mimic the natural nesting behavior and minimize beekeepers’ interaction 
with Apis mellifera scutellata, the most efficient honeybee species. Full bee suits and ample 
amounts of smoke are necessary in order to protect those working with the bees. In order to 
provide the bees with suitable flowers for foraging, we created a list of potential flowers to be 
planted in a pollinator garden. 
Recommendation: The Apis mellifera scutellata honeybee, Perone hives, and proper 
management techniques should be implemented for successful honey production. In 
addition, example flowers for the pollinator garden include the common sunflower, 
Mexican marigolds, billygoat weed, and more may be found in Table 5.1.  
 
Finding #4 – In order to reduce the boredom of the youth, we determined that soccer and 
volleyball nets are cost-effective activities that could be implemented in a recreational area. 
 Research and analysis of various outdoor activities to alleviate the youth’s boredom 
found that soccer goals would cost around $100-$150, and a volleyball net would cost $250. 
Comparatively, a basketball court would cost upwards of $4,000 and playground equipment 
would cost $5,000-$15,000.   
Recommendation: We suggest providing soccer and volleyball nets initially in the 
recreational area and potentially purchasing playground equipment with further 
development of Punta Cabullones. 
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Finding #5 – We determined the materials and locations of the trails at the Punta 
Cabullones site.  
 Through our site visits and research, we analyzed various types of materials commonly 
used in trails. Using GIS, GPS, and observation of our site, we designed the trail map and area 
layout. 
Recommendation: We recommend a trail design, including gravel and boardwalk trails, as 
seen in Figure 5.2 and an area layout as seen in Figure 5.1. 
 
Finding #6 – The existing Don Q Kiosk needs to be restored to its original state. 
 Based on the information provided by PLN and our site visit, we were able to analyze the 
existing site design and create a 3D CAD model of the building. Once this model was created, 
we used our experiences at other PLN sites to redesign the interior layout while maintaining the 
historical significance.  
Recommendation: We propose that the Don Q Kiosk is restored and repurposed as a 
visitors’ center for the Punta Cabullones site as seen in Figure 5.3 and Figure 5.4. 
 
Finding #7 – Educational programming is one method in which PLN promotes 
conservational awareness and environmental learning.  
 Through our tours at other site visits, we determined that tours, open houses, and 
workshops are common ways of getting visitors involved while teaching them the importance of 
protecting natural ecosystems. 
Recommendation: We recommend implementing educational programming such as guided 
tours, workshops, and open houses as advertised in Figure 5.5. We designed potential 
educational signage as seen in Appendix G.   
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Project Summary Video 
 
Click the image below for a short video summarizing our proposal 
for the Punta Cabullones area: 
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Puerto Rico is facing an economic crisis with a crippling $72 billion debt and a 12% 
unemployment rate (As Puerto Rican Economic Crisis Deepens, Supporters of Statehood See 
Opportunity, 2015). Due to these dire circumstances, many Puerto Ricans are choosing to leave 
the island in search of new opportunities elsewhere (Cohn, Patten, & Lopez, 2014). In addition to 
the deteriorating economy, the environment has been suffering as well, with only 8% of its land 
currently conserved, compared to upwards of 50% on surrounding islands (Para la Naturaleza, 
n.d.). 
Ponce, the second largest city in Puerto Rico, is no exception to the suffering economy 
with over half of the inhabitants below the poverty line and a staggering 14.4% unemployed. 
Within the municipality of Ponce, a sensitive ecological area, Punta Cabullones, has been 
recently acquired by our sponsor, Para la Naturaleza (PLN). Ideally, Punta Cabullones will 
provide economic income for the surrounding community of Vallas Torres through a community 
garden and a beekeeping initiative while also conserving and protecting the fragile ecosystems. 
However, the land is currently unutilized, and the local community does not have the necessary 
knowledge to preserve it. 
To begin the development of this project, we established two main objectives: to involve 
the local community and to conserve the protected area. To complete these objectives, we had to 
do the following: 
 Take into account the community’s feelings of isolation and hopelessness 
 Establish opportunities for the community members to gain a sense of 
responsibility for the area and generate income 
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 Create an education plan for locals and tourists to be implemented by the people 
of Vallas Torres 
While research regarding conservation, ecotourism, and community-based management is 
readily available individually, these topics are not often discussed collaboratively to be 
implemented in one location. Utilizing our research on these three major topics and our findings 
in Puerto Rico, we designed a plan that aims to establish a sense of responsibility among the 
community, create an opportunity for income, and educate locals and tourists about important 
conservation practices. 
Development of this plan was broken down into three major steps. First, a layout for the 
area was determined based on the geography of Punta Cabullones. Next, using our research, 
findings, and correspondence with key contacts, we established a proposal for community-based 
management, including gardens and a beekeeping program, in order to give the community a 
stake in the plan. Lastly, we developed programs to educate locals and tourists about the 
ecosystems themselves and the appropriate techniques required for conservation. These three 
major objectives will produce a means for economic growth through land management and 
ecotourism based in Punta Cabullones. 
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This chapter provides the background information relevant to developing a plan for 
community-based management and tourism in the Punta Cabullones area. Our plan aims to 
create economic input, promote ecotourism, conserve the natural environment, educate locals 
and tourists about the significance of the unique ecosystems, and create community involvement 
in the conservation efforts led by PLN.  
2.1 Ponce: History, Demographics, and Culture 
When studying in an unfamiliar place, it is important to gain an understanding of the area 
and its people. Insight and understanding fosters cross-cultural communication and promotes the 
sharing of information and experiences (Deeks, 2004). This type of sharing is integral for 
understanding the community attitudes in the area of study, Ponce, Puerto Rico.  
The city of Ponce, located in the municipality of Ponce, is Puerto Rico’s second largest 
city with a population of 166,327 people (Current Ponce, Puerto Rico Population, Demographics 
and stats in 2014, 2015, n.d.). Ponce struggles economically, with a median household income of 
$17,211, compared to the median income for all of Puerto Rico, $19,624. Over half of the 
population of Ponce (50.9%) is considered to be below the poverty level and only 72.3% of 
Ponce’s population attains a high school level education or higher (Ponce Municipio, Puerto 
Rico, 2010). 
Within the municipality of Ponce is the community of Vallas Torres. This community, 
which has 53 homes, lacks employment, recreation, and unity. In order to give the people of 
Vallas Torres income and community involvement, developing and conserving Punta 
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Cabullones, a protected natural reserve two and half miles south of Vallas Torres, is one of 
PLN’s current projects (GoogleMaps).  
2.2 Punta Cabullones: Geography and Geology, History, and Importance 
Punta Cabullones is a conservation area located in the municipality of Ponce, Puerto 
Rico. The designation, Punta Cabullones, also includes the areas known as La Esperanza and Las 
Quintas. It is a land area managed by PLN and covers about 670 acres (La Esperanza-Las 
Quintas Natural Protected Area, 2014).  
The protected area of Punta Cabullones plays an integral part in protecting Puerto Rico’s 
coastline and its endangered species. This area is incredibly unique and fragile. It is an ecological 
area that contains wetlands, tidal marshes, and a small fringing reef, along with two mangrove 
channels, one on the east and one on the west side (Bourque, Digeser, Partridge, & Yatim, 2012). 
The geology of the area, consists of: beach deposits (sand, gravel, and shell fragments), coral 
reefs, and swamp deposits (clay, silt, and organic materials), as seen in Figure 2.1 (Glover, 
1977). The geography and geology of Punta Cabullones is important to consider when 
developing trails and facilities.  
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Figure 2.1 – Generalized Surface Geology of the Punta Cabullones Study Area  
(Glover, 1977). 
In the 1980s, the U.S. Fish and Wildlife Service designated Punta Cabullones as a coastal 
barrier because it acts as a buffer zone to alleviate the effects of storm surges and other natural 
phenomena. In 2003, the area was set aside as a wetland reserve “as part of the wetlands 
mitigation effort required by Federal and State agencies to compensate for the negative effect of 
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dredging the Ponce Bay to build the Las Américas Transshipment Port” (Rodríguez-Martínez & 
Soler-López, 2014, pp. 1-2). This port improved the export and import of goods into Ponce by 
making the area a major transnational center. However, by the mid-1900s, “Punta Cabullones 
had an average progradation rate of 5 feet per year, the highest of any coast in Puerto Rico” 
(Rodríguez-Martínez & Soler-López, 2014, pp. 51-53). Progradation occurs when a river delta 
expands farther out into sea over time (Dictionary, Grammatical Category of Progradation, 
2015). Because progradation is already being documented on the southern shore and in Punta 
Cabullones, it is clear that the area needs increased protection. 
As a coastal barrier habitat, Punta Cabullones supports a tremendous variety of 
organisms. These wetlands are vital for the feeding, spawning, maturing, nesting, and resting of 
millions of fish, shellfish, birds, and mammals. Without this coastal barrier, the organisms and 
coastline would both suffer. Punta Cabullones is a buffer from erosive waves, high winds, and 
hurricanes due to the complex system of mangroves on the coastline (The United States 
Committe on Banking, Finance, and Urban Affairs, 1990, p. 13). For more information on the 
history of Punta Cabullones refer to Appendix A. 
2.3 Ecosystems in the Conservation Area 
In 2014, The Conservation Trust of Puerto Rico acquired the Punta Cabullones area in 
order to conserve the fragile ecosystems. The Conservation Trust then gave PLN the 
responsibility of conserving the land while increasing tourism and educating both locals and 
tourists. For more information regarding PLN, refer to Appendix B. 
In the Punta Cabullones conservation area, there are many unique ecosystems that are 
native to Puerto Rico. However, there are two specific ecosystems that are very important for 
protecting the island: mangroves and marshes. Both provide a base for a distinctive ecosystem of 
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plants and animals while protecting the coastline of Puerto Rico. These ecosystems in Punta 
Cabullones need protection due to the past human interactions that have endangered them. They 
are also a main attraction for tourists visiting Puerto Rico and, therefore, can contribute to 
economic input into the community if preserved correctly.  
2.3.1 Mangroves 
Mangroves are defined as “any tropical tree or shrub of the genus Rhizophora, the species 
of which are mostly low trees growing in marshes or tidal shores, noted for their interlacing 
above-ground adventitious roots” (Mangrove, n.d.). There are 80 different types of mangroves 
across the world and four types in Puerto Rico (Marine Life, n.d.). Mangroves are the base of the 
ecosystems that they grow in, providing food and nutrients to an entire food chain. They provide 
a habitat for many animals, from small organisms, such as earthworms and algae, to the larger 
animals, such as birds and reptiles (Miller & Lugo, 2009, pp. 203-204).  
 
Figure 2.2 – Mangroves  
(St. John, 2014) 
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Mangrove forests cover about 25 million acres of land across the world while covering 
about 75% of the tropical coastlines between 25° N and 25° S (Miller & Lugo, 2009, p. 205). 
The intricate design of mangroves’ root systems makes mangrove forests a necessity for 
protecting the coastline of Puerto Rico. A mangrove forest with a density of about 30 trees per 
.01 hectare (1090 square feet) with a depth of about 100 meters (330 feet) can reduce a 
hurricane’s damage to a coastline by 90% (Mangrove Forests, n.d.). Mangrove forests also slow 
down the speed of the water approaching the shore during high tide to prevent the erosion of the 
coastline (What is a "Mangrove" Forest, 2014). 
The four different types of mangroves in Puerto Rico are red, black, white, and 
buttonwood. Red mangroves, the most commonly found species in Punta Cabullones, release 
nutrients that color the water red, giving them their name (Marine Life, n.d.). The mangrove 
population in Puerto Rico and across the world has been greatly reduced due to human 
interactions. In Puerto Rico, the mangrove population decreased by 45% during the agricultural 
era (1800-1940). The population decreased again during urbanization in the 1960’s and 1970’s 
(Martinuzzi, Gould, Lugo, & Medina, 2009, p. 78). However, due to conservation efforts, the 
mangrove population grew by 12% between 1977 and 2002, but it still has not returned to the 
population that it was before the settlement of Puerto Rico (Martinuzzi, Gould, Lugo, & Medina, 
2009, p. 79). Though the Department of Natural and Environmental Resources (DNER) of 
Puerto Rico declared mangroves a protected species, they are still being damaged due to the lack 
of education about their ecological importance and the laws that protect them. In addition, there 
is very limited law enforcement available to protect the mangroves (Miller & Lugo, 2009, pp. 
207-209). Therefore, it is imperative that conservation efforts are implemented in Punta 
Cabullones in order to protect its mangroves. 
  
9 
2.3.2 Tidal Marshes 
In addition to mangroves, tidal marshes are another important ecological feature for 
protecting Punta Cabullones and other coastlines. A marsh is defined as “a tract of low wetland, 
often treeless and periodically inundated, generally characterized by a growth of grasses, sedges, 
cattails, and rushes” (Marsh, n.d.). Tidal marshes are marshes which are located on the coastline 
and are affected by the tides of the ocean. Tidal marshes supply a habitat for a large variety of 
microorganisms and vegetation (Marshes, 2012). Protecting coastlines across the world, tidal 
marshes can be freshwater, brackish (somewhat salty), or saline (salty). Each type of marsh 
provides a habitat for unique types of vegetation and animals (Marshes, 2012).  
 
Figure 2.3 – Tidal Marshes  
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Tidal marshes function similarly to mangroves in the way that they protect the shoreline 
from erosion and slow down incoming waves during storms. Additionally, coastline marshes 
absorb many essential nutrients from the land and rivers before they spread to the ocean. These 
nutrients are vital for the growth and development of the plants and animals. However, without 
proper conservation, the collection of runoff leads to high concentrations of pollutants from 
fertilizers and construction sites as well as sulfur from the surrounding seawater. An increase in 
pollutants into the ecosystem can lead to bioaccumulation of chemicals, such as mercury, which 
then enter the food web (Greenburg, Maldonado, Droege, & McDonald, 2006, pp. 680-683). 
Thus, these consequences must be avoided by educating the locals on the appropriate ways of 
conserving tidal marshes, a habitat to many threatened species.  
2.4 Threatened Species 
Punta Cabullones’ ecosystems are home to 84 species of animals and 85 species of 
plants. 77 of the 84 species of animals in the area are birds. Some of these birds have been 
labeled as vulnerable, threatened, endangered, or critically endangered (La Esperanza-Las 
Quintas Natural Protected Area, 2014, pp. 13-14). While loss of habitat threatens many species 
of birds, waterfowl are mainly threatened due to illegal hunting. 
2.4.1 Illegal Hunting 
In 2009, the DNER tasked a WPI IQP team with developing initial plans to turn Punta 
Cabullones into a hunting and fishing grounds (Bourque, Digeser, Partridge, & Yatim, 2012). 
However, before the plan was implemented, hunting and fishing was made illegal on this land 
when Punta Cabullones was acquired by PLN. Nonetheless, illegal hunting of waterfowl exists 
due to DNER’s initial plan. “This activity in contrary to the conservation goals set for La 
Esperanza...poses a security risk for users that could visit the property for educational and 
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recreational purposes” (La Esperanza-Las Quintas Natural Protected Area, 2014, p. 23). Hunting 
not only poses a risk for the users of the area, but also threatens the species of birds, which have 
been labeled as vulnerable to critically endangered.  
2.4.2 Local Birds 
Appendix C contains a table of all of the birds that can be found in Punta Cabullones 
throughout the year. Some of these birds are endemic, such as the Adelaide’s Warbler and the 
Puerto Rican Spindalis. Others, such as the Prairie Warbler and the Short-billed Dowitcher, are 
migratory. The table also includes the level at which each bird is threatened. For example, the 
Brown Pelican is Commonwealth Endangered and the Caribbean Coot is Commonwealth 
Threatened. 
2.5 Education 
It has been established that when community members have input and take part in the 
development of an area, they are more likely to consider and resolve environmental concerns 
(Armitage, 2005). Education is one way in which community members may become involved in 
their environment and the protection of all the endangered species that live there.  
According to the United Nations Educational, Scientific and Cultural Organization 
(UNESCO), environmental education is described as a “learning process that increases people’s 
knowledge and awareness about the environment and associated challenges…. and fosters 
attitudes, motivations and commitments to make informed decisions and take responsible 
action.” (Solomon, 2010). Community responsiveness to environmental issues is positively 
affected by community-based environmental education because this type of learning not only 
builds on individual knowledge, but also creates a sustainable infrastructure for change. Long-
term, voluntary actions are more likely to be implemented in conservation practices by those 
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who have learned through educational strategies like employee training, workshops, and one-on-
one demonstrations (Dietz, 2002, pp. 161-162). Teaching people about their surroundings will 
motivate them to maintain the integrity of the natural areas.   
For example, in a German study, an experiment was performed to test whether or not 
environmental and ecological education increased students’ concern and awareness of the 
ecosystem while changing their behaviors concerning conservation. During the study, one group 
of students participated in a 1-day field trip to the Bavarian Forest National Park while another 
group participated in a 5-day residential educational program. In both test groups, outdoor 
lessons with biological themes and structured participatory learning activities took place. One 
major difference was that in the 1-day test group, simulations of environmental activities were 
performed, while the 5-day group utilized the longer trip to complete biological experiments. 
The results of the experiment showed that both groups of children made significant gains in 
environmental knowledge. However, students in the 5-day program “were more willing to plan 
and take action toward the environment with this change remaining constant for a 6-month 
period” (Bogner, 1998). Also, the participants of the 5-day program were found to have more 
positive attitudes towards nature, which correlated to an improved behavioral response to 
conservation. This experiment demonstrated that long-term environmental education can 
increase one’s ability and willingness to preserve the environment.   
2.6 Community-Based Management: Definition and Successes 
Similar to education, community-based management is a way locals can become involved 
in conservation. Instead of creating interest as education does, community-based management 
creates a sense of responsibility for conserving the environment (Singh, Timothy, & Dowling, 
2003). 
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Community-based management is an unconventional “bottom up” plan for dealing with 
both ecological and economic struggles that a community faces. A traditional “top down” plan is 
implemented by the government, where economic and ecological concerns are dealt with 
separately. These plans are executed with little input from the locals or consideration for the 
community. Top down plans have limited success, as they often fail to account for the 
viewpoints of those they are aiming to assist. Community-based management is an approach that 
takes into account the community’s needs, views, and opinions and has the capacity to deal with 
the many objectives a community may have (Senyk, 2005, p. 5). This style of management is 
commonly used to make the most of natural resources in and around a community. The 
collective empowerment that occurs through community-based management aims to aid in 
overcoming poverty by various tactics including sharing knowledge and community involvement 
(International Foundation for Agricultural Development, 2006). 
A 2008 article in the Forest Ecology and Management journal compared neighboring 
government protected areas in Central Mexico. One, named Zona Maya, had a community-based 
resource management plan in place, while the other, La Montaña, did not. Historically, Mexico’s 
plans for protected areas have ignored community members’ needs. However, Mexico also offers 
“some of the most successful examples of community-based forest management…that had a 
positive impact regarding forest conservation” (Edward A. Ellis, 2008). The economy of Zona 
Maya relied heavily on the land due to the implementation of community forestry management. 
It was found that the plans implemented in Zona Maya were conducive to conserving the area by 
maintaining forest cover and counteracting deforestation despite the higher populations and 
infrastructure (Edward A. Ellis, 2008).  
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Another example of successful community-based resource management comes from the 
management of mangroves in southeastern Thailand. The mangroves are located in the coastal 
community of Ban Pred Nai. The locals have been practicing community-based management 
since 1986 when a group of villagers teamed up to fight off corporate harvesting of shrimp and 
other resources in the local mangrove forests. Some of their actions included forming the Pred 
Nai Community Forestry Group, informally patrolling the mangroves, and using the mangroves 
as a source of income (Senyk, 2005, pp. 16-19). The Pred Nai Community Forestry Group 
successfully halted destructive corporate agriculture and implemented many conservation 
methods. These actions have conserved the local mangrove forest, one of the only remaining 
mangrove forests in the area. Poverty was reduced and there has been an overall increase in 
“community well-being” (Senyk, 2005, p. 38).  PLN emphasized that it is necessary to create a 
plan utilizing community-based management in order to establish a sense of responsibility to 
assist in conservation of the area. 
2.6.1 Community Garden 
A community garden, common in urban areas that have little space for personal gardens, 
is any piece of land that is gardened and maintained by multiple members of a community. These 
gardens are an effective way to foster community-based management, allowing locals to plant 
and take care of plots of land within a specified area. The designation of the plots of land is up to 
the discretion of the residents, however “the gardens are usually used for horticulture, small-
scale food production, cultural and social gatherings and art events” (Eizenberg, 2011). Not only 
does community gardening produce crops for use by the community (for eating or selling), but 
also it helps to “generate a sense of ownership and control over the living environment” 
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(Eizenberg, 2011). Much like community-based management, community gardening “helps 
forge a sense of belonging towards the overall community” (Neo & Tan, 2009).  
Two studies of community gardening, one in urban Singapore and the other in New York 
City, found that “the production of community gardens changed the status of these residents 
within the urban power structure” (Eizenberg, 2011). It was noted that the gardens enabled 
community members to increase their socioeconomic status. Finally, community gardens “also 
serve an educational purpose” (Neo & Tan, 2009) by educating community members (typically 
children) about gardening practices and where their food comes from. These gardens benefit 
communities in numerous ways, from fostering ownership to creating a source of food and 
economic income. 
It is important when considering a community garden option to also take into account the 
variety of fruits and vegetables that can be grown in a climate like Puerto Rico’s. Because it is 
located in the tropics, average temperatures are around 80°F year round and “most land areas lie 
at low or middle elevations where there is no frost hazard” (Winters & Miskimen, 1967, p. 1). 
This means that a wide range of food products can be cultivated and grown crops during all 12 
months with generous sunshine most days. For example, during the warm and rainy season 
(May-October), tropical fruits flourish in Puerto Rico. Bananas, papayas, mangos, citrus fruits, 
coconuts, pineapples, avocados and even strawberries are grown across the island (Gwenn, 
2009). In contrast, during the relatively dry season (November-April), most vegetables can be 
grown. A full list of vegetable options that would be successful in Puerto Rico can be seen below 
in Table 2.1.
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Table 2.1 – Vegetable Varieties Likely to Succeed in Puerto Rico 
Crop Variety Remarks 
Asparagus Mary Washington Can be grown from seed or divisions 
Bush Green Bean Black Valentine, Bountiful, Contender, Improved Tendergreen, Stringless 
Green Pod, Tendergreen, and Puerto Rico improved white varieties, such as 
Bonita 
  
Bush Lima Bean Burpee Bush, Fordhook 242, Fordhook Bush   
Beets Crosby Egyptian, Detroit Dark Red, Early Wonder, Improved Blood Red Other varieties may perform satisfactorily. 
Tops of all these table varieties may be used 
for greens. 
Broccoli Calábrese, Propageno   
Mustard Florida Broad Leaf, Fordhook Fancy, Tendergreen (mustard spinach) Other varieties probably are as suitable. 
Curled varieties are likely to harbor insects 
Okra Clemson Spineless, Gold Coast, Louisiana Evergreen, Perkins Spineless, White 
Velvet 
Clemson Spineless, Gold Coast, Louisiana 
Evergreen, Perkins Spineless, White Velvet 
Onion Bulb Red Creole, Texas Early Grano, White Creole, White Grano, Yellow Bermuda Seed must be fresh 
Parsley Extra Curled Dwarf, Moss Curled, Paramount, and plain or single Extra Curled Dwarf, Moss Curled, 
Paramount, and plain or single 
Edible Podded-Pea Dwarf Gray Sugar, Manoa Sugar, Melting Sugar Last is a white-seeded variety that may be 
eaten as shelled peas 
Pepper Blanco del País, California Wonder, Chato, Corozal, Yolo Wonder,  
Yolo Wonder L 
First has thin pale-green flesh 
Pumpkin Alagold, Large Cheese, Small Sugar First is superior in flavor 
Radish Earliest Scarlet Button, Scarlet Globe Sparkler, White Icicle   
Soybean Hardee, Improved Pelican, Lee, Seminóle   
Squash Black Zucchini, Borinquen, Butternut, Camaguey, Cocozelle Bush, Fortuna, 
Golden Straightneck, Yellow Summer Crookneck 
  
Sweet Corn Improved USDA-34, Puerto Rico 50 Perform satisfactorily at low to medium 
altitudes only 
Tomato Campbell 146, Floralou, Homestead 24, Indian River, Manalucie, Marglobe, 
Michigan State Forcing, Pritchard, Roma, Rutgers, Selección Platillo 
Hybrids have not been thoroughly tested in 
Tropics 
Turnip Purple Top White Globe, Shogoin Second is a foliage turnip, grown largely for 
greens. 
Yam Agua, Congo Yellow, Guinea, Guinea Yellow, Mapuey Morado, Potato, Purple 
Ceylon, Tongo 
  
(Winters & Miskimen, 1967, pp. 10-13)
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2.6.2 Bee/Honey Production for Community 
Another way in which community-based management may help relieve economic crisis 
and aid socioeconomic constraints is through local beekeeping and honey production.  
Due to the nature of beekeeping, it is a “low-cost, sustainable activity with minimal 
environmental impact” (Nel, Illgner, Wilkins, & Robertson, 2000, p. 28). It is considered a low-
cost option because other than the maintenance, hive construction, and honey extraction, there is 
little physical or economic input for beekeepers. The practice is sustainable in that, beekeeping 
promotes environmental conservation by using little land and enhancing pollination of 
indigenous plant species. Finally, there is minimal environmental impact because honey as a 
product is of high-value and more diverse than traditional agricultural goods (Hilmi, Bradbear, & 
Mejia, 2011). Thus, beekeeping for the production and sale of honey gives impoverished 
communities the tools to improve their well-being with little to no negative impacts.  
In one African study, beekeeping was shown to improve the lives and economic standing 
of a local Zimbabwe community. Within Bondolfi, Zimbabwe, there was a severe and on-going 
economic crisis that led community members to re-evaluate their practices and turn towards self-
reliance. In 1994, after a period of crippling drought and based on neighboring systems, the 
people of Bondolfi initiated a beekeeping project. By 1995, the Bondolfi Beekeepers Association 
(BBA) was established in order to formalize and optimize their honey production methods. With 
the BBA in place, “numerous benefits began being derived by participating 
households…including income, food diversification and a degree of empowerment” (Nel, 
Illgner, Wilkins, & Robertson, 2000, p. 30). The incorporation of community beekeeping led to 
the direct improvement of the lives and economic standing of the rural Zimbabwe area. With 
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similar implementation and practices in Punta Cabullones, results akin to those in Bondolfi may 
be experienced by the people of Vallas Torres. 
When beginning to plan a beekeeping initiative, it is imperative to first find which 
species of honeybee would be the most effective for use in Punta Cabullones. From a journal 
article in Insecta Mundi titled “The Bees of Greater Puerto Rico,” it was gleaned that there is 
actually only one species of honeybee widely distributed throughout Puerto Rico, Apis mellifera 
scutellata, or the Africanized honeybee (Genaro & Franz, 2008). These are the only species of 
honeybee used in Puerto Rico for several reasons. First, as told by Ricardo Caraballo, of the 
Apiarios Caraballo Corporation for honey production in Puerto Rico, Apis mellifera scutellata is 
one of the most efficient honey-producers and has proven very successful for the Apiarios 
Caraballo Corporation and many other Puerto Rican honey companies. Next, Mr. Caraballo also 
said that 99% of the honeybees in Puerto Rico are of Africanized blood due to their unique 
grooming practices that kill Verroa mites (Caraballo, 2015). These mites are a common 
honeybee parasite that are causing Colony Collapse Disorder and killing European bee 
populations across the globe. Although the Africanized honeybees appeared to be the perfect 
honey producers, additional research found issues with their demeanor. For example, from a 
similar interview with Professor Robert Gegear, a professor at WPI, who specializes in the 
behavioral study of bees, the nature of this Africanized honeybee was discussed. Mr. Gegear 
mentioned that the Africanized bee is a subspecies of the Western honeybee and has a 
particularly defensive behavior that has given it the nickname of "Killer Bee" (Gegear, 2015). 
When Apis Mellifera scutellata was introduced to Puerto Rico in 1994, several deaths were 
actually attributed to these bees (Gegear, 2015). However, since that time, no other deaths have 
occurred. Recent data suggests that the Africanized honeybees of Puerto Rico are not as 
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dangerous as their name implies. In a 2012 study called “Gentle Africanized Bees on an Oceanic 
Island,” research was conducted as to determine why the Apis mellifera scutellata bees of Puerto 
Rico were more gentle and had stopped killing as compared to their ancestors in Africa. It was 
concluded that due to the tropical climate, the lack of natural predators, and "drift where the 
African alleles may have been diluted through hybridization with European bees,” the 
Africanized bees of Puerto Rico are more docile and safer than their counterparts in Africa 
(Rivera-Marchand, Oskay, & Giray, Gentle Africanized Bees on an Oceanic Island, 2012).  
2.7 Trail Design 
When working to create recreational trails, it is necessary to be knowledgeable about 
proper design and construction so that trails may be developed to be sustainable and easy to 
maintain. Approaches to recreational trail design are well chronicled in Woodland Stewardship, a 
guide written by Melvin J. Baughman, an Extension Forester, and Terry Serres, a graduate 
research assistant from the University of Minnesota. This guide breaks down trail formation into 
9 steps: 
1.     Determine the Trail Uses 
2.     Select the Corridor 
3.     Establish Design Standards 
4.     Mark Trail Location 
5.     Clear the Trail 
6.     Construct the Tread 
7.     Install Structures 
8.     Sign the Trail 
9.     Install Facilities 
See Appendix D for a description of each step listed above. 
2.8 Tourism  
One of the main reasons for implementing trails at Punta Cabullones is so that tourists 
and locals may enjoy the area. Many places around the world, including Puerto Rico, rely 
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heavily on tourism to bring economic growth into the area. For most, this economic growth 
comes from increased employment rates, profits from the tourists themselves, and the secondary 
effects of having large numbers of foreigners in a condensed area. However, in addition to 
creating employment opportunities and economic input, tourism can also educate the community 
and travelers about the surrounding area’s history, environment, architecture, and in the case of 
Ponce, the unique ecosystems in the Punta Cabullones area. Implementing ecotourism in the 
Punta Cabullones area would bring income for the Vallas Torres community and would educate 
locals and tourists about the importance of conservation. See D.1 for more information regarding 
tourism.  
2.9 Summary 
Punta Cabullones, an area on the coast of Ponce, is an ideal location for the 
implementation of a community-based management plan for a community garden, pollination 
garden, visitors’ center, and potentially ecotourism in the area. This plan aims to create economic 
input while educating the locals and tourists about the area and the importance of conservation. 
With the assistance of PLN, this plan will provide the people of Vallas Torres with the necessary 
means to conserve their environment and improve their economy. 
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In order to develop a successful community-based management and tourism plan, we did 
the following:  
 Gained an understanding of the geography of the land 
 Determined a potential plan for the use of the area 
 Determined the cost of our plan and potential revenue for the local community 
 Evaluated how our plan will impact the surrounding area 
 Developed an educational program for locals and visitors 
The methods utilized to achieve these objectives consisted of developing an area layout through 
Geographic Information Systems (GIS) surveying, GPS mapping, and geographical observation. 
We also determined the best options for community participation through research, analyzing the 
societal effects on the community through communications with our sponsor, and creating an 
educational program using knowledge gained during site visits. 
3.1 Area Layout 
In order to develop a plan for Punta Cabullones, we needed a clear understanding of the 
geography of the area. GIS surveying and first-hand observation of the land gave us the insight 
we needed to determine where to place trails, a visitors’ center, and other facilities. 
3.1.1 GIS Surveying 
GIS has many applications that were useful in developing a plan for the infrastructure in 
Punta Cabullones. GIS surveying attaches various data to specific geographic locations (National 
Geographic, 2015). This allowed for analysis and understanding of the land in ways that 
normally could not be seen through simple observation of aerial photos. The information from 
GIS surveying was used to determine the current state of Punta Cabullones prior to our first site 
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visit. The use of GIS surveying also enabled us to determine the locations of the waterways, such 
as the wetlands and lagoons of the area. 
GIS software is often used to determine areas that are suitable for tourism. For example, 
in Kayseri, Turkey, GIS was used to assess the viability for tourism in various rural areas. These 
areas were determined by using information such as elevation, slope, and precipitation (Meliha 
Akhbasunda, 2014).  
With a similar methodology, we used GIS software to determine elevations, water levels, 
and the locations of wetlands. After our site visit, we were able to upload the GPS points of 
locations of interest to the GIS software. This allowed us to identify sites for walking paths and 
other facilities, such as parking, a visitors’ center, and community garden in the Punta 
Cabullones area. GIS mapping showed us an aerial view of the land with pertinent data overlaid, 
allowing us to see more information than available when observing the land firsthand.  
3.1.1.1 GIS of Punta Cabullones 
Using the program ArcMap and data collected by PLN, we were able to study different 
maps of the Punta Cabullones area such as land cover and satellite images from various years. 
When PLN acquired the Punta Cabullones site, they took GPS points and created an outline of 
the property that they now own (Figure 3.1). When looking at this outline, we determined that 
the land we had previously believed was under PLN’s ownership belonged to someone else. 
Throughout our preparation, we had believed that the actual cape of Punta Cabullones, where the 
majority of the mangroves are concentrated, was going to be the focus of our project site. 
However, once we determined that the cape itself does not belong to PLN, we had to focus on 
the dry land and how we could utilize that area in our plan without focusing on the mangroves. 
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Figure 3.1 – ArcMap GIS Output 
3.1.2 Observation of Land 
Despite the extensive information available on the geography of Puerto Rico through GIS 
mapping and research, the most valuable information regarding the geography of Punta 
Cabullones came from empirical observation. Our site visit to Ponce provided insight into the 
ecosystems of the area, the best locations for paths, a visitors’ center, and lookouts, as well as the 
current condition of the area that, in combination with the data from GIS mapping, provided 
enough information to develop a successful plan for the area. 
In order to confidently propose a plan for the Punta Cabullones area, we conducted a field 
survey onsite. To prepare for our visit, we studied the GIS maps of the area and determined a 
plan of action. We planned to assess the land in order to find the best locations for a community 
garden, walking trails, and various other facilities.  
  
24 
To reach the Punta Cabullones site, we traveled down an unpaved road for approximately 
two miles. This road, which is prone to flooding, is not entirely owned by PLN. Upon arrival we 
began our site visit at an abandoned building known as the Don Q Kiosk. This building, currently 
in disrepair, will be restored into a visitors’ center. From this point, the sea and the mountains are 
both visible. Throughout the property, there are various pre-existing paths and trails that allowed 
us to explore and document the approximately five acres of dry land surrounding the abandoned 
building that may be used for development. The remaining 665 acres consist of wetlands, 
coastline, and mangrove forests. We walked around this area in order to survey as much of the 
land as we could.  
3.1.2.1 GPS and Area Layout 
Upon returning from our site visit, we uploaded all of the GPS points taken in the field 
into a GPS software. This software identified the longitude and latitude of each point in addition 
to the corresponding notes taken in the field on the GPS device. From this software, we imported 
the data into the GIS maps, as seen in Figure 3.2, and proceeded to mark out the trails, locations 
for facilities, and the areas we surveyed.  
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Figure 3.2 – GPS Tracking Points 
Using ArcGIS, we drew shapes on the map to designate the areas for the community 
garden, community orchard, pollination garden, compost, nursey, parking lot, and picnic area. 
We placed pins at each location for the shelters and drew lines along the trails we had marked 
with the GPS points. We were able to see the building on the map, and marked that with a star to 
represent the visitors’ center. Refer to Figure 5.1 in section 5.1 for a completed map of the area. 
The use of GPS and GIS programs enabled us to translate our location in the field to locations on 
a map so that we could accurately layout the area and trails of our site. 
3.1.3 Don Q Kiosk 3D Modeling 
In order to design the renovations necessary to convert the Don Q Kiosk into a visitors' 
center, we utilized Autodesk Revit, a computer-aided design software, to redesign the historical 
kiosk. PLN provided the documentation that a local engineering and surveying company created 
after an initial investigation into the structures at the site. From these documents (Figure 3.3), we 
were able to use the scale to determine the dimensions of the building and create a model in 
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Revit. Then, using pictures and videos taken during our site visit, we were able to make the 
building look as realistic as possible in order to restore it to its original state. 
 
Figure 3.3 – Don Q Kiosk Documentation 
(Colón-Zavala, 2012) 
 Given the dimensions of the Don Q Kiosk in the documents from PLN and the 
appearance from our site visit, we were able to create a 3D model of the building. The first step 
was to create the floor plan of the building. To do so, we used dimensions and estimated the 
height of each wall. Because the building lacked doors and windows, we left all the walls with 
simple openings. After the walls were in place, we moved on to the roof. The roof of the Don Q 
Kiosk overhangs the building and the adjacent patio and is supported by eight concrete columns. 
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Using the document from PLN as an underlay, we were able to trace the abnormal shape of the 
roof as the footprint and extrude it into a flat roof system. The entire building sits atop a building 
pad that extends under the overhang of the roof as a patio. Refer to Figure 5.4 in section 5.1.2.3 
for the completed rendering of the Don Q Kiosk. 
3.1.4 Site Visits 
In addition to observing the Punta Cabullones area, we visited two other PLN sites to see 
examples of what we could implement in our site design. The first site visited was Hacienda 
Buena Vista, a waterfall that powered a coffee plantation in the mountains. The second site was 
called Hacienda La Esperanza, a sugar plantation in Manatí that once employed slaves. Both of 
these site visits gave us insight into what PLN expected from our project.  
3.2 Community Participation  
In order to incorporate community involvement, we researched the best ways for the 
people of Vallas Torres to not only engage in the development of Punta Cabullones, but also 
improve their economic standing. Based on our research and our site visits, we found that 
utilizing community gardens and beekeeping for honey production would accomplish both of 
these goals. Therefore, we employed literature review, interview, and cost analysis methods in 
order to accurately articulate the best way for PLN to operationalize our proposal 
recommendations.  
3.2.1 Community Garden 
An important aspect of a community garden is the layout of the garden and the size of 
each individual plot. In order to better our understanding of these aspects, we observed the 
community gardens at Hacienda la Esperanza. This garden, shown in Figure 3.4, gave us an idea 
of what PLN expects of a community garden. Next, we were able to research other details about 
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how to make an ideal garden, which we then used to develop our final plan for the garden plots 
in Punta Cabullones. 
 
Figure 3.4 – Community Garden in Hacienda la Esperanza 
In order to determine the initial cost of building the community garden, we determined 
the size that each plot should be and how many plots each family should get. From this 
information we were able to determine how many wood planks would be needed to create a 
border and the amount of topsoil needed to fill each garden.  
3.2.2 Beekeeping and Honey Production 
In addition to community gardens, pollination gardens and beekeeping are other positive 
forms of community management that could generate economic growth. When planning for 
beekeeping and honey production, it is important to determine the best species of bee for 
production, the management needed to raise them, and the flora needed to support maximum 
honey yield.  
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To start, we contacted several relevant and knowledgeable people. The first of which was 
a professor with essential insect pollinator research experience from Worcester Polytechnic 
Institute (WPI), Professor Robert Gegear. Next, we reached out to, and were able to speak with, 
a local Puerto Rican honey producer, Ricardo Caraballo of the Apiarios Caraballo Corporation. 
With the help provided by interviewing and questioning these two contacts, we were able to 
determine which species of honeybee would best be suited for use in the Punta Cabullones 
beekeeping initiative.  
Next, based on the interviews, several additional questions were raised that could not be 
answered by our contacts due to time constraints and their busy schedules. However, by utilizing 
key research practices, we were able to discover the information needed to answer said 
questions. This information included data on the management of the honeybees and the species 
of flowers they need to make enough honey for the people of Vallas Torres to sell for an 
economic benefit.   
3.3 Societal Effects and Involvement 
Developing a community garden and beekeeping initiative in Punta Cabullones could 
significantly impact the surrounding communities and their businesses. Therefore, one of the 
main components of this project is to gain insight for the growth and advancement of the Punta 
Cabullones area. This section discusses the means by which we have gathered the information 
necessary to assess the opinions and desires of local businesses for this proposal and the 
community involvement. 
3.3.1 Determining Effects on Businesses 
 We sent interview questions to the Hilton Ponce Golf & Casino Resort, Costa Caribe 
Resort, Ponce Plaza Hotel, and the Howard Johnson Hotel, the hotels closest to Punta Cabullones 
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(The Best Lodging in Ponce, Puerto Rico, n.d.). We contacted their managers and asked 
questions regarding how they feel about increased tourism and if they would like to be involved 
with possible tourist excursions to Punta Cabullones. We also asked about their interest in 
purchasing locally grown, organic crops. This will determine if selling the crops grown in the 
community garden will be a viable source of revenue for the local community. Refer to 
Appendix F for interview questions.  
3.3.2 Ethical Concerns 
In gathering the opinions and attitudes of local businesses through questions and 
interviews, we needed to be cognizant of the ethical concerns these practices could potentially 
raise. As the psychologist Milton Rokeach said, "conflict is activated in situations where one or 
more conflicting values become activated" (Singh, Timothy, & Dowling, 2003, pp. 136-138). If 
we asked a question that caused a subject strife, their discomfort would become a source of 
contention in our method of study and conflict would arise. Therefore, in order to maintain 
subjects' rights and avoid ethical controversy, questions were developed with careful thought.  
 Asking more general questions when we interviewed helped us to maintain the integrity 
of our study and dispense of any ethical concerns. The most important aspects of interviewing 
were that we minimized risk, protected confidentiality, and made sure subjects felt free to decline 
participation.  
3.3.3 Understanding Community Opinions 
In order to assess community attitudes and opinions for our site, we planned to interview 
locals in the community of Vallas Torres. However, upon speaking with the community 
coordinator for Punta Cabullones, Elsie Aponte Florenciani, we learned that there were too many 
security issues and that we would not be able to speak with any locals. Nonetheless, we were 
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able to direct our questions to Ms. Aponte and gain an understanding of what would be best for 
the community.  
3.4 Education 
 According to the information provided to us by Ms. Aponte, we determined that the 
community needs educational outreach regarding conservation. Through our visits at other PLN 
sites, we gained knowledge regarding typical educational programming, signage, and tours. 
3.4.1 Signs and Graphics 
 Through site visits, discussions with our sponsor, and observation of current PLN 
graphics and posters, we established the style often used by PLN. Using these references as a 
guideline, we were then able to develop educational signs on the local birds and posters for 
marketing the educational programs to be offered in the area. We utilized Adobe Photoshop, 
photos we took at Punta Cabullones, and PLN’s current graphic designs in order to develop the 
educational signs and posters. 
3.4.2 Educational Programming 
 Through our site visits to Hacienda Buena Vista and Hacienda la Esperanza, we 
experienced tours that discussed the historical, environmental, and social aspects of the different 
sites. In addition to tours, many of the sites offer various programs that educate participants on 
conservation and the environment while getting them actively involved. Using our experiences, 
we have designed similar programs for our site to educate the local community members and 
other visitors on how to manage the land.  
3.5 Summary 
By analyzing the area layout, community participation, societal effects and involvement, 
and educational programing, we were able to successfully design a plan for the Punta Cabullones 
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site. This plan aims to give the community a stake in the conservation of the area while giving 
them a means of income through the community garden, pollination garden, and educational 
programing.  
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 This section discusses the findings and results of the research outlined above. Through 
our site visits, area design, community involvement investigations, and research on gardens, we 
determined the best way to develop a plan for Punta Cabullones.  
4.1 Community Outreach Initiative 
Through our observation and research we have determined that community-based 
management in the form of a community garden and beekeeping initiative at Punta Cabullones 
will be beneficial for the impoverished community of Vallas Torres. As stated in background 
sections 2.6.1 and 2.6.2, both of these methods have helped similar impoverished communities to 
become more self-sustained and more economically stable. The following sections discuss the 
findings and analysis from our observation and research. 
4.1.1 The Vallas Torres Community 
Our correspondence with Ms. Aponte has given us much of the necessary information 
regarding the Vallas Torres community. The sugarcane plantation in Punta Cabullones once 
offered many opportunities for employment. However, from the time the plantation closed in 
1935, there have been no new sources of employment in the area surrounding Vallas Torres. The 
high unemployment rate has made this community very impoverished. The area has no access to 
public transportation, proper garbage disposal services, or recreational areas. The majority of the 
youth are unemployed, bored, and lack motivation, hope, confidence, and a sense of community. 
The people of Vallas Torres are looking to “be united as a community” and obtain some source 
of employment and income (Florenciani, 2015). 
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Therefore, we have developed a plan for Punta Cabullones to give the community an area 
to grow crops to sell for income, and have spaces to play, relax, and learn. Based on the fact that 
the community is impoverished, we developed a community garden and beekeeping initiative 
that will give them a source of economic income. In order to give the youth a place to play, we 
designated an area for a recreational field. Lastly, we created trails and educational programs to 
prevent boredom in the community and give Punta Cabullones potential for a tourism plan for 
educational programs, concessions, and a visitors’ center that could continue to increase the 
economic wellbeing of the community. Generating a community-based management plan in 
Punta Cabullones would create the opportunity for the locals of Vallas Torres to develop the land 
and earn money, while giving them a stake in the conservation of the area and establishing a 
sense of pride and unity. 
4.1.2 Community Garden at Hacienda la Esperanza 
We had the opportunity to take a tour of one of PLN’s protected areas that is open to the 
public, Hacienda la Esperanza. After the tour, the nature interpreter was able to give us useful 
information about the community garden located in this protected area.   
The volunteers, who maintain this garden, are offered the harvest in return for their 
gardening services. All of the plots are shared by the volunteers, and the plants are either edible 
or medicinal. Crops such as bananas, peppers, papayas and mint are grown in the garden. The 
garden encompasses a small area but also includes a nursery and a small-scale compost station 
which are vital for a self-sustaining garden. The compost station, supplied by garden and food 
waste, produces compost which is used as fertilizer. 
The community garden at Hacienda la Esperanza served as a model for the community 
garden to be implemented at Punta Cabullones. Similar to the beds at Hacienda la Esperanza, 
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raised plots will be beneficial for Punta Cabullones due to its saline soil. However, rather than 
having communal plots, we plan to dedicate specific plots to each household in the community. 
The plants at Hacienda la Esperanza provided a standard for the crops to be recommended in 
Punta Cabullones’ community garden. Lastly, the example compost station gave us the idea to 
include a compost station in our proposal. 
4.1.3 Community Garden 
Based on the garden at Hacienda la Esperanza, we are confident that a community garden 
can be implemented and can flourish in Puerto Rico's climate. Similar to the garden we saw at 
that site, plots in Punta Cabullones would be sectioned off by raised soil boxes. An example 
image may be seen below in Figure 4.1. 
 
Figure 4.1 – Hacienda la Esperanza Community Garden  
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Raising the soil in this manner provides several key advantages. First, with each box 
being 4’x8’, there will be sufficient room for growth, competition for nutrients in the soil will be 
lessened, and overcrowding of the plants will not occur. Secondly, using the boxes will ensure 
that the growing space is leveled; an important feature for even water distribution and drainage. 
Also, using the boxes will allow the use of imported topsoil rather than the native, saline soil 
which is poor for growing. Lastly, sectioning the land in this way will provide every household 
with an equal amount of space in which to grow. Separate growing spaces will allow families to 
grow crops specific to their needs.  
4.1.3.1 Cost of the Community Garden 
There are two main expenses in order to build the community garden in Punta 
Cabullones: wood planks and soil. Based on our research, we found that the most common 
height for a raised garden is 11 inches above the ground (Raised Garden Beds, 2014). Based on 
these findings, 2”x12”x12’ pressure-treated wooden planks would be the best selection for the 
garden plots. The 12-inch boards would be slightly less than 11 inches high because they need to 
be dug into the ground, but they should suffice for the implementation of these raised gardens. 
The boards that are selected to be used need to be pressure-treated so that they will withstand the 
salt and water from the soil. We estimated the cost of implementation by referring to Home 
Depot, where these boards are $37 per plank (2 in. x 12 in. x 12 ft. #1 Pressure-Treated Lumber, 
2015).  
In order to provide adequate growing soil, topsoil needs to be purchased. Soil does not 
need to reach the top of the plot, so buying enough to fill eight inches deep in each garden should 
be sufficient. At Home Depot, topsoil is about $27 per cubic yard (20 cu. yd. Loose Bulk Top 
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Soil, 2015). However, topsoil alone is not sufficient to grow plants because fertilizer is necessary 
for nutrients.  
During our site visit to Punta Cabullones, we observed that there is an abundance of horse 
manure that needs to be cleaned up before the community can fully utilize the area. When mixed 
with soil, dried horse manure provides an ample amount of nutrients (McGinnis, 2008). Using 
the horse manure as fertilizer will not only clean up the surrounding area for a cleaner site to 
visit, but also provide free fertilizer to the local community. Table 4.1 shows the estimated price 
for wood and soil. Total costs are based on having 212 plots (four plots per family and 53 
families in Vallas Torres). 
Table 4.1 – Estimated Cost of Community Garden 
Resource Price per unit 
Cost for one garden 
plot 
Total Cost 
2”x12”x12’ Wood 
Planks 
$37 per plank $74 $15,688 
Topsoil $27 per cubic yard $21.33 $5,146.20* 
 Total Cost $95.33 $20,834.20 
*Cost includes delivery fee of $69 per truckload 
 
4.1.3.2 Community Garden Impact Analysis 
 Through analysis of produce cost and harvest yield for small scale gardens, we have 
determined average potential revenue for each family. Plots for families in the community 
garden will have positive socioeconomic impacts for the members of Vallas Torres. Allotments 
of four 4’x 8’ gardening plots creates 128 square feet of gardening space for each family of the 
community. Because small-scale gardening can produce a half pound of crops per square foot of 
garden per each of Puerto Rico’s two growing seasons, one pound of crops can be grown per 
square foot per year. Therefore, throughout the year, each family can expect an average of 128 
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pounds of crops, which may be used for consumption or sale (Rabin, Zinati, & Nitzsche, 2012, p. 
1). 
  Calculations comparing the average cost per pound of produce in the United States versus 
Puerto Rico show that produce is on average 83% more expensive in Puerto Rico (Table 4.2). 
Using these calculations, the average cost for produce in Puerto Rico is close to $2.82/lb 
compared to $1.53 in the US. With 128 square foot area for growing, a family can grow an 
estimated 128 pounds or $360.96 of crops in a year. This harvest can generate another source of 
income for the families of Vallas Torres. 
Table 4.2 – Average Produce Cost/lb – US vs Puerto Rico 
Produce 
USDA 
Avg $/lb 
Pueblo 
$/lb 
% 
Difference 
Tomatoes $1.19 $2.29 92% 
Onions $0.57 $0.80 39% 
Spinach $4.45 $9.58 115% 
Green Peppers $1.50 $2.49 66% 
Apples (Gala) $0.87 $2.19 152% 
Lemons $0.99 1.99 101% 
Oranges $0.94 1.89 101% 
Papaya $1.07 0.99 -7% 
Potatoes $0.76 1.69 122% 
Red Peppers $2.99 4.29 43% 
Average $1.53 $2.82 83% 
(US Department of Agriculture, 2015) (Pueblo, 2015) 
4.1.4 Beekeeping Initiative  
When it comes to beekeeping for the cultivation of honey to sell for economic benefit, 
multiple factors need to be considered for a successful startup. These considerations include:  
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 The type of hive, its construction, and its maintenance 
 The necessary flora for the bees' food and nectar gathering 
 An analysis of the economic benefit  
As stated in the methodology, section 3.2.2, this information was gathered by interviewing key 
contacts and performing additional research.  
4.1.4.1 Honeybee Management 
First, our group performed research in order to assess the management practices needed 
for the Africanized bee species. From Mr. Caraballo, we learned that his company, similar to 
other honey companies in Puerto Rico, uses the beehive known as a Perone Hive for the Apis 
mellifera scutellata bees. A cross-sectional view of this type of hive may be seen below in Figure 
4.2.  
 
Figure 4.2 – Diagram of the Structure of a Perone Hive 
(Perone, McHale, & Torres, 2012) 
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We determined that this is the best type of hive to manage the Africanized bees. First, we 
concluded that the construction of this type of hive is relatively easy and inexpensive. The 
materials needed include a hammer, nails, measuring tape, saw, and untreated wood. For a full 
description of how to build this type of hive, refer to Oscar Perone’s article, “Making a Perone 
Hive: The PermApiculture Way” (Perone, McHale, & Torres, 2012). This type of hive is 
beneficial for Africanized bees because it "aims at managing bees in a way more closely 
analogous to their natural behavior" (Beehives, n.d.). With this type of hive, there are less human 
interferences with the hive, and thus, the bees would not be disturbed and their aggressive 
tendencies would be minimized. Also, with this type of hive at a “capacity of 280 L,” about 
60,000 bees can populate it and produce an average of 30 pounds of honey every year (Honey, 
2007). These numbers mean the Perone hive aides Apis mellifera scutellata in maximum honey 
production.  
However, beekeepers need to utilize the following additional management practices when 
dealing with Apis mellifera scutellata.  
 Each hive should have its own stand so that only one colony at a time is being 
worked. Individual Perone stands are an ideal way in which to accomplish this. In 
order to allow beekeepers easy access to each hive, there needs to be adequate 
space between each individual stand.  
 Ample amounts of smoke need to be used when working with the African bee 
colonies. Because smoke covers the alarm pheromones of the bees, the defensive 
response of the colony is lessened when more smoke is used.  
 Protective gear should always be worn when directly working with the beehives. 
Unlike beekeepers of some European bee species that only wear a bee veil, keepers 
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of Africanized bees should wear a full bee suit, boots, gloves, and veil. 
Additionally, the veil should be white so that bees are not as attracted to it, and the 
boots and gloves should be taped to the bee suit so that access to the bees is limited 
(Ellis & Ellis, 2008). 
4.1.4.2 Flora Species for the Bees  
The next step in establishing a successful beekeeping initiative is to provide the bees with 
the necessary food for their honey production. Therefore, we researched not only the best 
wildflowers for honeybees, but also native wildflowers to Puerto Rico. After compiling all 
information from online sources and from the book, Descriptive Flora of Puerto Rico and 
Adjacent Islands, we have established a list of 10 species of wildflower to be used in a pollinator 
garden. These flowers are not only native and non-invasive, but also most likely to help the 
honeybees maximize honey production. For the flowers to work well for Apis mellifera 
scutellata, the length of the carpels, the part of the flower where the nectar is stored, has to be 
relatively short due to the short length of the Africanized bee's tongue (McFarland, 2013). 
However, we also wanted to make sure that the flowers were native to Puerto Rico so that 
invasive plants would not be introduced and potentially harm the natural ecosystem (Liogier, 
1995). Based on our research, we created the list of flowers shown in Table 5.1 in section 
5.1.1.2.3. 
4.1.4.3 Analysis of Economic Benefit of Honey Production 
Through the evaluation of the economic benefits of honey production, we have estimated 
the projected profits for the people of Vallas Torres. Data from Bee Culture magazine suggests 
that retail honey prices per pound are valued at about $6.50 across the United States (Bee Culture 
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Magazine, 2015). With every hive producing about 30 pounds of honey per year, the calculated 
value would be about $195 per hive per year for the community in Punta Cabullones.     
4.1.5 Recreational Area 
The youth in Vallas Torres articulated to Ms. Aponte that they are bored and do not have 
anywhere to play. Due to this knowledge, we were tasked by PLN to make a space in Punta 
Cabullones for the youth to play. In the recreational area, there are many activities that could be 
implemented for the enjoyment of the youth. Soccer goals and a volleyball net would provide 
endless hours of amusement for the kids while keeping costs low. A pair of full size soccer goals 
can be bought for about $100-$150 (Soccer Nets - Full Size 24' x 8' Straight Back Nets, 2015). 
Additionally, a full size, adjustable volleyball net can be bought for about $250 (Park & Sun 
Spectrum Classic Volleyball Net, 2015).  
There are other options for additional activities to add to Punta Cabullones for recreation. 
A playground is one possible activity that the local youth could enjoy. However, many 
community-sized playgrounds can range from $5,000-$15,000 (Santos, 2010). Additionally, a 
basketball court is a common activity to have in a park. Though this would provide entertainment 
for the kids, basketball courts are very expensive to install. The cost of a half basketball court 
can start around $4,000, while the cost of a full court starts around $8,000 (Kelly, 2015). Not 
only is the price hefty, but also due to the condition of the entrance to Punta Cabullones, it may 
prove difficult to drive a cement truck into the property.  
4.2 Trail Design and Visitors’ Center 
In order to design and plan the trails and visitors’ center at Punta Cabullones, we visited 
other PLN sites to gain insight into what they usually implement.  
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4.2.1 Trails at Hacienda Buena Vista  
While at Hacienda Buena Vista, we were able to study and investigate the design and 
materials used to build their trails. The majority of the trails were built into the mountainside and 
consisted of gravel trails with wooden handrails and multiple shelters, as seen in Figure 4.3, to 
protect visitors from the elements. All of the materials used were natural to the area and blended 
well with the surrounding environment. The cable fencing reduces the visual obstruction, 
enabling visitors to see more of the surrounding environment than a completely wooden design. 
At places where the trail needed to be built up, PLN utilized a wooden boardwalk style path. In 
some locations, this boardwalk acted as a bridge over rivers and creeks. This boardwalk still 
contained railings on both sides to ensure the safety of visitors. 
 
Figure 4.3 – Shelter as Hacienda Buena Vista 
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From this trip, we decided that gravel and wooden boardwalks with wooden railings 
could potentially be utilized at our site, so we began researching these trail types. 
4.2.2 Trail Design and Cost 
In order to determine proper trail design and placement, cost comparisons of materials 
needed to be assessed. Online research methods of tread varieties and maintenance were 
implemented in order to accomplish this. 
In a document from the Ped and Pedal organization titled, Trail Cost Analysis, a table of 
"general costs for elements typically included in trail projects" was included (Trail Cost 
Analysis, 2010). The information from this table (Table 4.3) may be used to provide cost 
comparisons for necessary trail elements. Additionally, this document laid out the estimated cost 
of a five foot wide natural hiking trail to be $8,462 per mile (Trail Cost Analysis, 2010).  
  
Table 4.3 – Unit Costs for Trail Elements 
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(Trail Cost Analysis, 2010) 
After determining this information, we decided that cost analysis for boardwalks also 
needed to be researched due to the wetland conditions of the Punta Cabullones area. Due to the 
sensitive ecological nature of wetlands, they are "of great interest to students, scientists, and the 
general public" (Kusler). However, it is not always convenient or safe to venture into them. 
Raised boardwalks are one way in which to allow access into these areas and open them up as 
areas for public education and understanding. Therefore, we found a guide titled, “Constructing 
Wetland Boardwalks and Trails,” that included several cost options. First, the guide stated that 
ultimately, costs will depend greatly on the materials used, but "per lineal foot costs may be 
lower than $20...for a four foot wide, pressure treated boardwalk with eight foot sections 
utilizing four-by-four pilings, two by eight rafters, and two by eight decking" (Kusler, p. 5). On 
the other hand, per lineal foot costs could be as high as $100 when using composite materials and 
a six-foot wide tread. The document then went on to discuss methods by which to reduce costs. 
These include: using volunteers for construction and maintenance, soliciting lumberyards or 
other suppliers to donate materials, and reducing the size and length of the boardwalk (Kusler, p. 
6).  
4.2.3 Punta Cabullones Site Visit 
During our site visit to Punta Cabullones, we surveyed the land and decided where the 
different aspects and trails of our development plan should be located. Upon arrival, we 
determined that there were already many trails and paths from the prior inhabitants. Because 
these paths already exist and would not require any destruction to the area, developing these 
existing paths would be the best decision. We walked many of these trails and determined which 
ones would be suitable for gravel and which would need a built-up boardwalk. All of the trails on 
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the five acres of dryland will be suitable if gravel is added. The trails along the beach will be left 
without any gravel as the sand is suitable for walking. However, the majority of the trails that are 
near the wetlands will require a boardwalk to prevent flooding and damage to the ecosystems. 
Based on our findings at Hacienda Buena Vista and through our research, we created a plan for 
which trails would need gravel, which would need boardwalks, and which would be acceptable 
as they are. 
 
Figure 4.4 – Key Locations in Punta Cabullones 
The figure above shows the key locations that we found when visiting Punta Cabullones. 
At the end of the access road is an existing building that used to be a kiosk for Don Q. PLN plans 
to restore this existing Don Q Kiosk into a visitors’ center for the site. Therefore, we began our 
investigation at the kiosk (1) and determined that the parking area should be located close to the 
building. We found a large area near the access road that would be dry enough for cars to park 
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(2) and close enough to the visitors’ center. In front of the kiosk, towards the beach, is a large, 
flat, and relatively dry area. We determined that this flat area would be best for the community 
garden (3) because it lacked trees, rocks, debris and was the least likely area to get flooded by the 
wetlands. We determined that a small area close to the visitors’ center would be a good place for 
composting (4) so that community members would not have to walk far from the visitors’ center 
to deposit waste. Next to this area, we also decided to add a nursery (5) for the younger plants, 
similar to that at Hacienda la Esperanza. Because the area was larger than needed for a 
community garden, we determined that east of the community garden, there would be room for 
an orchard (6) for families to grow larger trees if they so desired. North of the kiosk, along one 
of the trails, is another flat area that we determined would be best for the pollination garden and 
beehives (7). This area is far enough away from the community garden to prevent injuries from 
the bees but still along a path so that visitors can enjoy the beautiful flowers. West of the 
visitors’ center is another large flat field. We determined that this area would be best utilized as a 
recreational field (8) for the community. Lastly, south of the community garden is an area of land 
that we decided could be used as a picnic area (9) due to the beautiful view of the ocean. 
4.3 Educational Programming 
Through our observation and research we have developed various aspects of educational 
programming for the Punta Cabullones area. As stated in background section 2.5, education can 
increase one’s ability and willingness to preserve the environment.  The following sections 
discuss the findings and analysis from our observation and research. 
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4.3.1 Tours and Programs at Hacienda la Esperanza 
A variety of tours are offered at Hacienda la Esperanza, including historic and nature 
tours. We were given a tour on the historic implications of the estate and how nature played a 
role in sugar production. 
This tour served as a model for our signs and graphics. The graphics utilized at this site 
were minimalistic, modern, and colorful, as seen in Figure 4.5. We created educational and 
marketing materials for Punta Cabullones based on these standards. The simplistic nature of 
PLN’s graphics and signs made things easy to read and understand. They also utilized both 
Spanish and English versions of many of their signs. 
 
  Figure 4.5 – Sample of PLN’s Educational Material 
Our tour guide gave us information on the other programs they offer at Hacienda la 
Esperanza, such as Citizen Science. Citizen Science is a program offering events where 
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community members can be involved in natural research. Based on the eager involvement of 
participants in Citizen Science programs at Hacienda la Esperanza, a similar hands-on program 
would be beneficial and well received at Punta Cabullones. 
Hacienda la Esperanza’s historical tour was interesting and engaging. This tour showed 
us that creating a tour at Punta Cabullones integrating both the history and the nature of the area 
is feasible. All of the tours provided at the estate were guided by a nature interpreter. We will 
utilize this tour as a basis for the tours that we propose for Punta Cabullones. 
4.3.2 History and Technology at Hacienda Buena Vista 
 Our tour began with a walk through the forest to see the coffee, vanilla, and other species 
of plants native to the area. The tour was interactive as we were able to try a small-scale 
cornmeal mill and coffee grinder. The tour ended in the plantation owner’s house where we were 
able to walk around and observe a typical house from that time period. All of the buildings on 
the plantation were restored to their original state in order to remain true to their history. PLN 
utilized one of the historical buildings for restrooms and another for offices. The gift shop and 
visitors’ center were outdoors under the roof of a restored patio.  
 From this tour, we witnessed another example of how PLN structures their tours and 
educational programing. We were able to observe the environment first, and then learn about the 
historical context and mechanics behind the plantation itself. The entire tour was interactive and 
multidisciplinary. We could implement similar programs at Punta Cabullones by providing tours 
through the ecosystems and explaining their importance before returning to the Don Q Kiosk and 
discussing the history of the area. The buildings at Hacienda Buena Vista demonstrated the 
importance of restoring historical buildings to their original state and repurposing them instead 
of demolishing and rebuilding them. The environment and history of both Punta Cabullones and 
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Hacienda Buena Vista provide many educational opportunities for the visitors. Refer to section 
5.2.2 for our proposed educational programming for Punta Cabullones. 
4.4 Summary 
 Analysis of all of our research and experiences has led us to develop a plan for the Punta 
Cabullones area. The analysis of the community’s thoughts and attitudes led to further 
investigation of community-based management applications. The knowledge we gained from our 
site visits supplied us with the information we needed in order to successfully design the trails 
and layout of Punta Cabullones. These tours also provided a basis for our proposed educational 
programming. All of the insight gained from these results has led to our finalized 
recommendations.  
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The following section includes the complete list of our conclusions and recommendations 
for the development of a community-based management plan located in Punta Cabullones. 
Through our background, methodology, and findings, we have established seven key 
recommendations for the area layout and educational programming.  
5.1 Layout of Area 
Based on our research, site visits, and GIS and GPS mapping, we recommend that the 
layout of Punta Cabullones is as depicted in Figure 5.1. In this layout, we have included the 
following: 
 Community Garden and Orchard (Section 5.1.1.1) 
o Nursery 
o Composting Area 
 Pollination Garden (Section 5.1.1.2) 
 Recreational Area (Section 5.1.1.3) 
 Trails (Section 5.1.2) 
 Visitors’ Center at the Don Q Kiosk (Section 5.1.2.3) 
o Parking 
o Picnic Tables 
Additionally, there is extra space nearby for any further developments that PLN wants to include 
in order to help the Vallas Torres community.   
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Figure 5.1 – Area Layout of Punta Cabullones 
 
5.1.1 Community Involvement 
We recommend creating a community-based management plan for the Punta Cabullones 
site that includes a community garden, beekeeping initiative, recreational area, and 
tourism. 
 The best method of management to involve the community of Vallas Torres in the Punta 
Cabullones protected area is community-based management. This style of management creates a 
sense of responsibility and a feeling of ownership for the land. More information regarding the 
benefits of community-based management can be found in section 2.6. 
5.1.1.1 Community Garden and Orchard 
We propose providing each of the 53 families with four 4’x8’ plots in the community 
garden for a total of 212 plots. Additionally, we recommend placing a community orchard 
adjacent to the community garden.    
Legend: 
White – Boardwalk 
Blue – Gravel 
Star – Visitors’ Center 
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These allocated plots would allow each family to produce about 128 pounds of fruits and 
vegetables such as: tomatoes, eggplant, hot peppers, sage, basil, and mint. Additional 
recommendations for vegetable varieties may be found in Table 2.1 of Section 2.6.1.  
Each plot should be constructed with two 2”x12”x12’ pressure-treated wooden planks. 
This will allow the height to be 8”-10” for each raised garden. We recommend that the purchased 
topsoil be mixed with the horse manure and any other compost that is naturally available in 
Punta Cabullones. This will provide nutrients for the plots resulting in a larger crop yield.  
Next to the community garden, we propose setting aside a plot of land for an orchard in 
which families can grow fruit bearing trees, such as banana or papaya. After the produce has 
been grown, the household will have the opportunity to either keep all that they produce or sell 
their goods to local hotels or farmers' markets, depending on the availability of these 
concessions. The local community will have the opportunity to create economic input through 
not only a community garden, but also the sale of honey.  
5.1.1.2 Beekeeping Initiative 
The Apis mellifera scutellata honeybee, Perone hives, and proper management techniques 
should be implemented for successful honey production. In addition, example flowers for 
the pollinator garden include the common sunflower, Mexican marigolds, billygoat weed, 
and more may be found in Table 5.1. 
We propose a beekeeping initiative to be implemented in Punta Cabullones. The main 
aspects of this initiative are as follows: the species of honeybee, the management of the bee, the 
flora for nectar gathering, and the layout of the pollinator garden. The sections that follow 
outline what we propose for each facet of the initiative.  
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5.1.1.2.1 Species of Honeybee 
As found based on research and interviews explained in section 2.6.2, we recommend 
using the Apis mellifera scutellata species. These honeybees are not only the most predominant 
species of honeybee in Puerto Rico, but also the most efficient and disease resistant, making 
them excellent candidates to provide honey for the people of Vallas Torres. 
5.1.1.2.2 Management of Honeybee 
In order to best manage the Apis mellifera scutellata colonies, we propose the use of a 
specific type of beehive, the Perone hive. Due to the aggressive predisposition of this species of 
honeybee, additional precautions need to be taken in order to keep the bees and their keepers 
secure. The Perone hive is constructed in a way that not only imitates the Africanized bee's 
natural nesting conditions, but also minimizes the need for the keepers' intervention. With the 
bees located in a more instinctive setting and with the beekeepers interfering less, the aggressive 
tendencies of the Africanized bees will be minimized and safety will be maximized.  
However, utilizing the correct hive does not always ensure protection. Therefore, we also 
propose that the most thorough measures are taken when suiting up to work with the bees. We 
recommend beekeepers wear a full bee suit, boots, gloves, and a white bee veil. Covering up in 
this manner will ensure that there is less risk of being stung. 
5.1.1.2.3 Flora Species for the Honeybee 
As stated in section 4.1.4.2, based on the results and findings of our research, we created 
Table 5.1, a table of 10 wildflowers that would potentially help the Apis mellifera scutellata 
colonies flourish. These are the species of flora that we recommend in order to maximize honey 
yield.  
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Table 5.1 – Wildflowers Best Suited for Apis mellifera scutellata 
Common 
Name 
Ulam Raja Saltmarsh Aster Common Sunflower 
Scientific 
Name 
Cosmos caudatus Aster subulatus Helianthus annuus 
Image 
 
(Cosmos caudatus, 2015) 
 
(Aster subulatus, n.d.) 
 
(Heliantus annus, n.d.) 
Common 
Name 
Mexican Marigold Billygoat-Weed Silver Grass 
Scientific 
Name 
Tagetes erecta Ageratum conyzoides Echinops fruticosas 
Image 
 
(Tagetes erecta, n.d.) 
 
(Ageratum conyzoidea, 
n.d.) 
 
(Gree, 2011) 
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Table 5.1 – Wildflowers Best Suited for Apis mellifera scutellata (Continued) 
Common 
Name 
Tickseed Brazilian Begonia Church Blossom 
Scientific 
Name 
Coreopsis alba Begonia hirtella Capparis baducca 
Image 
 
(Roscoe, n.d.) 
 
 
(Hart, n.d.) 
 
(Capparis spinosa, 2015) 
Common 
Name 
Clustered Yellowtops 
Scientific 
Name 
Flaveria trinervia 
Image 
 
(Flaveria trinervia, n.d.) 
 
5.1.1.2.4 Layout of the Pollinator Garden 
Finally, based on our research, we have designed a layout for the pollinator garden that 
would be safest for honeybees and visitors alike. First, with the layout of the area being 108’ 
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wide and 236’ long, we have decided to designate the upper ⅛ area (27’x59’) for an enclosed 
section for the beehives. This space is enclosed and located the farthest away from the visitors’ 
center in order to decrease the chances that the visitors and the bees come into contact. Within 
this enclosed space, we propose that five Perone hives are setup with at least a foot of space in 
between each hive. The rest of the area allotted for the beekeeping initiative may be used as a 
pollinator garden with raised beds containing different wildflowers.  
5.1.1.3 Recreational Area 
We suggest providing soccer and volleyball nets initially in the recreational area and 
potentially purchasing playground equipment with further development of Punta 
Cabullones. 
Based on our research on recreational activities, we propose to include soccer goals and a 
volleyball net as recreational activities as they are the least expensive options. A pair of soccer 
goals will cost about $100-$150 and the volleyball net will cost about $250 (Soccer Nets - Full 
Size 24' x 8' Straight Back Nets, 2015) (Park & Sun Spectrum Classic Volleyball Net, 2015). If 
there is additional funding for the recreational area, we propose the next purchase to be a 
playground for the Vallas Torres community. Many communal playgrounds cost about $5,000-
$15,000, a substantial investment for PLN (Santos, 2010). 
5.1.2 Trail Design and Visitors’ Center 
Based on our research, site visits, and GIS and GPS mapping, we recommend the 
following layout of the trails in Punta Cabullones (Figure 5.2). In this layout, we have included: 
 Gravel Trails (Blue) 
 Boardwalk Trails (White) 
 Shelters and Bird Watching Areas (Blue Balloon) 
 Visitors’ Center (Blue Star) 
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Figure 5.2 – Trail Layout 
5.1.2.1 Trail Locations 
We recommend a trail design, including gravel and boardwalk trails, as seen in Figure 5.2. 
We propose three major trail routes for the Punta Cabullones site that can be seen in 
Figure 5.2. The main pathway is along the major access road, past the visitors’ center to the 
beach. To the east of the main pathway, we propose a trail that ends at a quiet shelter area for 
meditation. To the west, we propose a loop to the mangrove forest and an ocean overlook. This 
trail travels along the beach as shown by the blue line and back through wetlands as shown by 
the white line. Also, included in this loop is a bird watching site in the wetlands. The third route 
is another bird watching route. It travels from the visitors center, up the access road, and then 
around the lagoon where many different species can be seen. We also propose a shelter for this 
path where visitors can sit and observe the birds and read the bird index we have included in 
Appendix G. In addition to the three major trails, we propose small gravel paths between the 
community gardens so that people are not walking in the garden and damaging the plants.  
Birding 
Area
 
 Birding 
Area 
Meditation 
Center 
Birding 
Area
 
 Birding 
Area 
Ocean 
Overlook 
Visitors’ Center 
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5.1.2.2 Trail Materials 
We recommend that the trails highlighted in blue be laid with gravel, while the white 
trails be boardwalks. Gravel is the best option for the blue trails for several reasons. First, these 
paths are not prone to flooding and are already relatively flat, negating the need for raised or 
concrete paths. Next, gravel is an inexpensive and easily maintained material. Finally, the small 
rocks offer good drainage and will not disrupt the natural flow of water in the area. Boardwalks 
are necessary for the white trails because these locations have an increased chance of flooding. 
With a raised boardwalk, visitors may enjoy a close-up view of the fragile wetland ecosystems 
while still remaining safe and dry. 
5.1.2.3 Don Q Kiosk 
We propose that the Don Q Kiosk is restored and repurposed as a visitors’ center for the 
Punta Cabullones site as seen in Figure 5.3 and Figure 5.4. 
In order to convert the prior Don Q Kiosk into a functional visitors’ center, we propose 
restoring it to its original state. First, we propose adding both a men’s and women’s bathroom 
with two stalls and a sink. The rooms, which are smaller than typical bathrooms, required a 
smaller sink in order to comply with the necessary distance between the sink and wall. In the 
main room, we added two large desks with an additional table that will allow for people to work 
at computers, prepare for tours, and organize the educational programs. In the second room, 
originally used as a preparation room for the bar, we propose adding a small kitchen similar to 
that in Hacienda la Esperanza. This kitchen would be mainly for the employees working at the 
site or possibly by the community working in the gardens. The floor plan can be seen in Figure 
5.3. 
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Figure 5.3 – Don Q Kiosk Floor Plan 
Next, we propose that the outdoor bar be used for concessions and a small store similar to 
that in Hacienda Buena Vista. This small store could sell snacks, educational materials, and 
souvenirs similar to those sold at other PLN sites. In addition, we added picnic tables to the patio 
so that people can have a place to rest in the shade. Renovations are shown in the 3D model 
below (Figure 5.4). 
 
Figure 5.4 – Rendering of Don Q Kiosk 
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5.2 Educational Programming 
We recommend implementing educational programming such as guided tours, workshops, 
and open houses as advertised in Figure 5.5. We designed potential educational signage as 
seen in Appendix G. 
We recommend utilization of educational programming at the Punta Cabullones protected 
area in order to educate and involve the community members and visitors in preserving the 
environment. Self-guided tours, signage, and programs will offer educational opportunities for 
locals and visitors alike. 
5.2.1 Local Birds 
As PLN requested, we propose having two bird watching areas in Punta Cabullones. 
Figure 5.2 shows our proposed trail layout of Punta Cabullones where there are two areas 
designated for bird watching. In order to fulfill our goal of educating the local community and 
the tourists about Punta Cabullones and the animals that live in it, there will be educational signs 
at these birding sites. These signs, which are showed in Appendix G, include basic information 
about the habits of each bird, as well as information about the differences between the male and 
female, with a picture of each.  
5.2.2 Programs 
In order to best educate locals and visitors, we recommend educational programming in 
the form of self-guided tours, guided tours, educational classes, and open houses. Our proposed 
programs would highlight the history, ecosystems, and organisms of the area as well as the 
community garden and beekeeping initiative in Punta Cabullones.  
We first recommend self-guided tours. These tours will offer visitors the opportunity for 
a relaxing excursion that can be tailored to their own pace and interest. Educational material 
provided to visitors will focus the tours on areas of interest and importance, such as the wetlands, 
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mangroves, and tidal marshes. These tours will guide visitors around the various walking trails in 
Punta Cabullones. Educational signage will also be erected along these walkways to provide 
additional information for the self-guided tours. 
We next recommend guided tours. These tours will be similar to those currently offered 
by nature interpreters at the PLN sites we visited. The guided tours we propose will encompass 
both the nature and the history of the Punta Cabullones area. These tours will begin at the 
visitors’ center, the former Don Q Kiosk, and give a brief history of the area, including 
information about the sugarcane industry, the Serrallés family, and how nature played a role in 
sugarcane and rum production. The information regarding the history of the area for the 
historical tour may be found in Appendix A. Next, the nature interpreter will guide visitors along 
the trails through the wetlands. The tour will then highlight the importance of conservation and 
the role that tidal marshes have in protecting the coastlines and providing habitats for endangered 
birds. The tour will follow the trail back to the visitors’ center, ending with information 
regarding the other programs offered by PLN at Punta Cabullones.  
Finally, we recommend educational classes and open houses at Punta Cabullones that 
will highlight the unique features of the area. We recommend classes covering the subjects of 
organic gardening and beekeeping to be offered on a regular basis. These classes may be led by 
community volunteers who are active users of the community garden and beekeeping initiative. 
Visitors will benefit greatly from these classes by learning about a healthy, self-sustaining 
lifestyle that they can implement in their own homes. Educational classes will also be offered to 
children, teaching them the basics of gardening and where their food comes from. In addition to 
classes, open houses with a farmers market may be offered regularly for members of the Vallas 
  
63 
Torres community to sell crops, honey, and other goods. A sample poster including information 
for an educational open house can be seen in Figure 5.5 below. 
 
Figure 5.5 – Marketing Poster 
5.3 Recommendations for the Future 
Although we have laid out the majority of the proposal for Punta Cabullones, we 
recommend the following is researched to further develop the area:  
 The access road into Punta Cabullones needs renovation so local community 
members and tourists can easily reach the area. These renovations could consist of 
digging swales along the sides of the road or raising the road.  
 To control the mosquitos in the area, we recommend using plants around Punta 
Cabullones that repel mosquitoes, such as citronella.  
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 The feral horses may be a risk to the crops in the garden as horses are likely to eat 
the plants. We recommend installing a fence around the community garden to 
protect the plants. 
 Similar to that at Hacienda Buena Vista, an animal farm can provide eggs, meat, 
and milk to the local community members if implemented. There is additional land 
that is not utilized in our proposal that could be used for a community farm.  
 Our proposal includes four shelters along the trails throughout Punta Cabullones. 
However, we recommend looking further into the type of shelter (i.e. a sun shade or 
enclosed shelter) that would best suit the area.  
 We reached out to local businesses in Ponce to gauge interest in buying vegetables 
from the community garden or setting up an exchange program. Unfortunately, we 
did not receive many responses from these companies. Edwardo Aviles, Operations 
Director, from the Hilton Ponce Golf and Casino Resort responded that the hotel 
was interested, but because it was the busy season, he could not respond until 
January. We recommend following up with this hotel and the others mentioned in 
section 3.3.1 in the near future.  
 We recommend using a rainwater collection system at the various shelters to 
irrigate the community garden.  
The implementation of these additional recommendations could improve our plan for the Punta 
Cabullones site. 
5.4 Conclusion 
Both the threatened area of Punta Cabullones and the impoverished community of Vallas 
Torres are in need of Para la Naturaleza’s help. This proposal will provide PLN with the means 
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to promote economic growth for the community through tourism while maintaining the integrity 
of the local ecosystems through education and conservation. Though this specific report is 
intended for use in the Punta Cabullones area, it may prove useful for PLN and other 
organizations interested in developing similar community-based management plans across 
Puerto Rico’s islands. Utilizing community-based management plans in order to protect these 
areas will continue PLN’s mission of conserving 33% of Puerto Rico’s land by the year 2033.  
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Appendix A Historical Significance of the Punta Cabullones Area 
The areas La Esperanza and Las Quintas, now under the designation Punta Cabullones, 
were once used for agricultural purposes. The first record on the history of the area comes from 
1862. The area was initially two separate estates, mainly used for sugarcane production. From 
1862 until 1935, the land was managed by many different owners. Sugarcane was one of Puerto 
Rico’s most important exports, but by the mid-20th century, sugar production slowed and the 
demand for Puerto Rican sugarcane weakened (Grupo Editorial EPRL, 2014). Finally, in 1935 
the areas were consolidated into one property.  
The land then transferred ownership to the Serralles-Wirshing family in 1938. Julia 
Serralles, heir to the Serralles rum business (creators of Don Q rum), and Herman Wirshing, a 
German engineer, built a beach retreat on the land. There were once 11 structures but only three 
remain today. The remaining structures are concrete buildings: a beach house, gazebo, and a 
small Don Q Kiosk and bar. Currently, the land is abandoned and unutilized except for the 
occasional crabbers and fisherman who can be found in the area (La Esperanza-Las Quintas 
Natural Protected Area, 2014).  
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Appendix B Para la Naturaleza 
Para la Naturaleza (PLN) is a nonprofit organization that works to conserve and protect 
Puerto Rico’s natural ecosystems.  Launched in 2013, PLN is a unit of the Conservation Trust of 
Puerto Rico (also known as “the Trust”) (Para la Naturaleza, n.d.). Created in 1970 through the 
implementation of a Deed of Constitution of Charitable Trust, the Trust’s mission “is to secure 
functional and healthy ecosystems in the islands of Puerto Rico, and to instill in their inhabitants 
a sense of responsibility toward the conservation of our natural resources, so that we may count 
on the ecosystem services that will help us achieve our social, economic and quality-of-life 
goals” (Conservation Trust of Puerto Rico, n.d.). 
The goal of PLN is to integrate the communities with the environments surrounding them 
in order to protect and conserve these natural ecosystems. PLN achieves this by managing all of 
the Trust’s events as well as its educational and volunteer programming. They are also 
responsible for managing the visitors’ centers and natural areas that are under the Trust’s 
protection. PLN works to complete its mission through educational outreach and coordinated 
volunteerism across the island (Para la Naturaleza, n.d.). 
PLN currently manages 42 natural areas across the islands of Puerto Rico, including a 
few in the municipality of Ponce. Majority of the natural areas managed by PLN have been 
acquired by the Trust, while others have been donated. Compared to other Caribbean islands, the 
current percentage of protected lands is quite low. The US Virgin Islands, whose economy relies 
heavily on tourism, protects nearly 52% of its land. PLN is working to increase the portion of 
protected lands in Puerto Rico from its current 8% to 33% by 2033 (Para la Naturaleza, n.d.). 
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Appendix C Local Birds 
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Appendix D Steps of Trail Design 
1. In order to develop a trail, how the trail will be used, how much it will be used, and the 
quality of the user experience needs to be determined. When considering these points, 
things like seasonal use of the trail, purpose of the trail, and personal risk as well as user 
ability of the trail visitors must be examined. 
2. The trail corridor, or actual location of the trail should be determined. To start, this step 
involves using maps and photographs. Aerial photographs may be used to get the initial 
understanding of the land, and then topographic, soil, and GIS maps would be used to find 
features of the land that may need to be assessed when placing the trail. Then, the trail 
corridor may be physically scouted to look for any natural pathways, scenic locations, or 
hazards that may affect trail location or construction. When scouting, physical or legal 
constraints on the trail’s location and natural obstacles, like wetlands and sensitive 
ecological areas, should also be noted. 
3. Design standards encompass the trail’s configuration, length, tread surface and width. 
Linear trails, spur trails, and loop trails are all configurations suitable for recreational trail 
development but depending on the route and destination not all of these shapes may be 
appropriate. Tread surface refers to the material and its condition on the usable portion of 
the trail. Depending on what the trail is being used for, and what environments it passes 
through, the trail material and the clearing methods for the trail will vary.  
4. After the design standards are established, marking of the trail may commence. Within 
this section of recreational trail creation, a GPS may be used to mark the route of the trail. 
Using the GPS, sites of interest or importance may be noted and marked for the trail’s 
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development. Also, during this stage, pictures of the suggested trail area may be taken and 
used for further investigation or planning. 
5. The trail must next be cleared in preparation for laying the tread. First, small trees and 
shrubs should be removed, then large trees should be cut down. Next, stumps and boulders 
need to be removed, and finally, soil should be moved in order to level the tread.  
6. Once the trail is clear, construction of the tread may begin. When considering tread 
choice, factors like compaction, displacement, and erosion are important. It is especially 
significant to note erosion impacts in areas with poor drainage, mud, and flowing water. 
Such aspects suggest that the tread should be hardened with rock pavers or other materials 
like boardwalk. Tread materials may include mineral soil, composed primarily of sand. 
This soil resists compaction and erosion while also allowing internal drainage; however, it 
is subject to wind displacement. Another material that could be used is rock. Treads like 
gravel are good for areas of heavy use or areas where horses will be. Materials like these 
are less expensive and easier to maintain than bedrock or concrete.  
7. After construction of the trail in under way, structures may begin to be installed for 
recreational use. One such structure is boardwalks. Boardwalks “enable trail users to cross 
over wetlands, fragile vegetation, or unstable soil” (Baughman & Serres, p. 164). 
However, it is important to consider that boardwalks may become slippery when wet. A 
solution to this problem is to leave ⅜” to ½” gaps between planks to increase traction and 
facilitate the drying of the wood. 
8. The trails then need to be marked. This encompasses trailhead signs, difficulty markers, 
directional signs, and warning signs. Trailhead signs and warning signs are arguably the 
most important of these features. Trailhead signs would include maps of the trails and 
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rules for trail use. Warning signs would alert trail users about possible hazards along the 
way. An example of a warning sign might be, “Please stay on the trail to protect fragile 
wetland plants.” 
9. Lastly, facilities need to be installed. Facilities would include access roads, a parking lot, 
restrooms, water fountains, and trash containers (Baughman & Serres, pp. 148-173). 
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D.1 Trail Accessibility 
As in step one outlined by Baughman and Serres in Woodland Stewardship, when 
creating trails for recreational use, the accessibility of the trail to the visitors must come into 
consideration. As the Designing Sidewalks and Trails for Access Part II of II: Best Practices 
Design Guide by the Federal Highway Administration (FHWA) states, “recreational trails should 
provide users with disabilities with access to the same range of trail experiences offered to other 
users at the site” (Kirschbaum, et al., 2001, p. 1). Although it is not always possible for trail 
designers to meet all recommended specifications for the accessibility of trails, this guide states 
that designers and builders should strive to comply with the recommendations to the greatest 
extent possible. Examples of such recommendations are as follows: 
 The trail should be cleared of natural barriers and have as smooth and stable a tread as 
feasible. See Table D.1 below. 
 The steepest grade on the trail cannot be more than 20 percent 
 Public areas such as restrooms and picnic grounds should contain Outdoor Recreation 
Access Routes (ORARs), or paths that allow visitors with disabilities to reach built 
elements that are a part of the recreation experience (Kirschbaum, et al., 2001). 
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Table D.1 – Firmness, Stability, and Slip Resistance for Various Trail Surfacing Materials 
Surface Material Firmness Stability Slip Resistance (Dry 
Conditions) 
Asphalt Firm Stable Slip Resistant 
Concrete Firm Stable Slip Resistant 
Soil with Stabilizer Firm Stable Slip Resistant 
Packed Soul without 
Stabilizer 
Firm Stable Not Slip Resistant 
Soil with High 
Organic Content 
Soft Unstable Not Slip Resistant 
Crushed Rock (3/4" 
minus) with 
Stabilizer 
Firm Stable  Slip Resistant 
Crushed Rock 
without Stabilizer 
Firm Stable Not Slip Resistant 
Wood Planks Firm Stable Slip Resistant 
Engineered Wood 
Fibers 
Moderately Firm Moderately Stable Not Slip Resistant 
Grass or Vegitative 
Ground Cover 
Moderately Firm Moderately Stable Not Slip Resistant 
Wood Chips (Bark, 
Ceder, Generic) 
Moderately Firm to 
Soft 
Moderately Stable to 
Unstable 
Not Slip Resistant 
Pea Gravel or 1/2" 
Minus Aggregate 
Soft Unstable  Not Slip Resistant 
Sand Soft Unstable Not Slip Resistant 
(Kirschbaum, et al., 2001, p. 10) 
Following the guidelines established by the FHWA and keeping accessibility in mind 
when developing recreational trails will lend itself to the creation of trails that may be enjoyed by 
locals and tourists. 
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Appendix E Tourism 
E.1 Current Tourism in Ponce 
Over the past decade, Puerto Rico has been trying to increase tourism in Ponce, which 
has been overshadowed by San Juan as a travel destination for many years. While Ponce is home 
to beautiful architecture, multiple museums, and extensive history, San Juan brings in more 
tourists due to its high-rise hotels, casinos, and resorts. In 2006, the Puerto Rican government 
decided to begin promoting Ponce as a tourist destination as well. The government took three 
major steps in order to do this: renovating the airport in Ponce, expanding and upgrading the 
Ponce Museum of Art, and marketing Ponce towards tourists. Between 2005 and 2007, the 
tourism in Ponce increased eight percent (Peters, 2008).  
E.1.1 Benefits of Tourism 
Many studies have been conducted to weigh the benefits of increasing tourism in 
poverty-stricken areas. In 1997, the World Tourism Organization created the Global Code of 
Ethics for Tourism, which insists that the population in the tourist area should receive the 
economic, social and cultural benefits of tourism while also increasing the number of job 
opportunities (Hall, 2007, p. 147). Since then, multiple programs have been created by the 
United Nations and other worldwide organizations to produce sustainable tourism to help 
alleviate poverty. A study conducted in an impoverished area of southern Africa discovered that 
“increasing the proportion of local people lifted out of poverty due to employment through 
tourism improves [the local area’s] economic sustainability” (Hall, 2007, p. 156). Tourism is 
especially effective in poor communities because it provides a means for profit. Most of these 
areas under the poverty line lack resources that would enable them to manufacture or produce 
goods to export: 
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Localities can use tourism as an invisible export in the same way they may use the 
production of tangible manufactured or agricultural goods to attract necessary foreign 
exchange and fulfill their overriding economic goals of wealth creation, employment 
generation and enhancement of the host population’s living standards (Singh, Timothy, & 
Dowling, 2003, p. 41). 
Though Ponce does not produce tangible manufactured goods, it still offers unique ecosystems 
and history. Oftentimes, cities with historical impact or unique ecological features benefit the 
most from tourism. These cities are also the most attractive to business owners looking to expand 
or construct new buildings, which ultimately adds to the local economy. It has been shown that 
tourism consistently improves the economy and employment rates when implemented in these 
areas. The effort to use tourism to alleviate poverty is sometimes known as “pro-poor tourism.” 
Pro-poor tourism is “growth that enables the poor to actively participate in and significantly 
benefit from economic activity” (Hall, 2007, p. 37). The goal of pro-poor tourism is to provide 
job opportunities and economic growth in poor areas where employment is otherwise hard to 
find. While tourism does create employment and profits, it does not come without some negative 
impacts towards environmental, social, and cultural characteristics of the city. 
E.1.2 Risks of Bringing Tourism 
While tourism often brings in large economic growth for a community, nature-based 
tourism can have negative effects on the surrounding area. If tourism is brought to the Punta 
Cabullones area, there is a risk of negatively impacting the ecosystems of the cape. Buckley, 
Pickering and Weaver’s book (2004) on ecotourism weighs the benefits and risks of using 
natural ecosystems for ecotourism to promote economic growth in surrounding areas. Because 
ecotourism focuses on a specific ecosystem, that ecosystem and the organisms within it may 
  
90 
suffer from the increased frequency of visitors, both directly and indirectly. Some examples of 
ecotourism negatively impacting an environment are: 
(i) impacts from a specific source, such as hikers and helicopters; (ii) impacts of a 
specific type or mechanism, such as trampling or noise; and (iii) impacts on a specific 
ecosystem component or function, such as air quality or a particular plant or animal 
species (Buckley, Pickering, & Weaver, 2004, p. 93).  
In addition to harming the ecosystem, the surrounding environment may suffer due to the 
increase in population and commercial buildings in the area. For example, in the Galapagos 
Islands, “ecotourism has…precipitated immigration, increased pressures on the ecosystem and 
civic infrastructures, and raised the risk of introduced alien species, a principle threat to endemic 
species” (Honey, 2008, p. 122). Without proper management and balance, ecotourism can have 
detrimental consequences that affect not only the ecosystems themselves, but also the 
surrounding area. As was the case in the Galapagos, ecotourism can lead to an increase in the 
population of the islands and threat to the infrastructures. Therefore, it is important to weigh both 
the negative and positive effects of increasing tourism, especially when considering ecotourism. 
E.1.3 How to Increase Tourism 
While tourism could help the economies of many countries, it takes strategic planning 
and management to implement a successful tourism plan. Many of these tactics require complex 
marketing strategies in order to advertise the area as a tourist destination in addition to changes 
to the actual area. Over the past decade, Costa Rica has been going through these steps in order 
to bring more tourism into the country. 
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In 2006, Costa Rica was “perceived internationally as the world’s prime ecotourism 
destination” (Honey, 2008, p. 160). However, Costa Rica was not always perceived that way; ten 
years prior, Costa Rica was still an area dedicated to war and scientific testing. Costa Rica was 
able to transform into the “number one ecotourism destination in the world” by implementing 
advertising campaigns, environmental organizations, a large national park system, and 
government policies that promote ecotourism (Honey, 2008, pp. 160-161). By marketing Costa 
Rica as a tourist destination and using the unique biodiversity as a draw for travelers, the country 
was able to convert from a rarely visited nation to a highly sought after vacation spot.  
If similar plans are implemented in the Punta Cabullones area, on a much smaller scale, 
the tourism in the Ponce municipality could benefit as well. Because these areas offer 
biodiversity that cannot be found in other places around the globe, they are ideal locations to 
implement ecotourism plans. 
E.2 Ecotourism 
As previously stated, nature-based tourism, also known as ecotourism, is often used as a 
means of economic growth while preserving the natural environment of an area. The 
International Ecotourism Society defines ecotourism as “responsible travel to natural areas that 
conserves the environment and improves the well-being of local people” (What is Ecotourism?, 
2014). While many tourist destinations offer history, museums and architecture, it is often the 
natural landscapes, ecosystems, and wildlife that draw in substantial tourism. A 1998 study 
found that “global nature tourism…is worth at least US$250 billion a year” and “continues to 
grow faster than the tourism sector overall” (Buckley, Pickering, & Weaver, 2004, pp. 1, 7). In 
addition to growing the economy, ecotourism focuses on incorporating the community in the 
conservation of the environment. By implementing ecotourism in the Punta Cabullones area, the 
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community can reduce the risks associated with increasing tourism while still benefiting from the 
economic growth and increased employment.  
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Appendix F Interview Questions 
1. Would you be interested in purchasing locally grown, organic crops from the area?  
2. If so, is there any crop in particular that you use frequently?  
3. Is there anything you would like to see in the Punta Cabullones area for use by your 
guests?  
4. Do you have any other comments on the Punta Cabullones area?
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Appendix G Bird Index 
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All information for the bird index was compiled from the following websites: 
 www.allaboutbirds.org 
 www.puertoricobirds.com 
 www.fs.usda.gov 
 www.neotropical.birds.cornell.edu 
 www.ducks.org  
 www.birdweb.org 
 www.arkive.org  
 www.audobon.org 
 
All pictures for the bird index were compiled from the following websites: 
 www.wikipedia.org 
 www.commons.wikipedia.org 
 www.flickr.com 
 www.neotropical.birds.cornell.edu 
 www.puertoricobirds.com 
 www.notesfromthewildside.com  
 
